St. Louis City
QUALITY ASSURANCE PROJECT PLAN FOR
SLAMS/NAM SISPM SIPM ;5
AMBIENT AIR QUALITY MONITORING

STATE FISCAL YEAR 2005

Prepared by the
St. Louis Department of Health
Air Pollution Control Program

Air Pollution Control Program
. Louis Hedth Department
1415 North 13" Street
St. Louis MO, 63106



Table of Contents

LI = = o= RSP SRRN 1
L= o =0 o 1= o1 S 2
Distribution List @0 APPIOVEIS ......ccveeiie ittt sttt ettt et e e e s e ss e sateesaeeenneenneas 4

A. Project Management

1. Project/Task OrganiZation...........cceeeeeieenieriesiesiesiesieeee e sse e s 5
1.1. Key Program Personnel/Areas of Respongbility..........cccoccveveeccecven e, 5

1.2, MG OF FUNCLIONS. ...ttt sttt 5
APCP-MDNR - Monitoring Data AnalySSUNit .........ccceeveeveiiiciiecieenen, 5
APCP-STLHD - Air Quality Monitoring Unit...........ccocevernieienenenesenins 6

ESP-MDNR - Air Quaity Assurance Unit..........ccceeveeviieeniecie e 7

STLCHAL - Chemica AnalySIS SECION. ......cceiviririeniereneeee e 7

2. Problem Definition/BackgroUNd ...........c.eeceeiiieeiieiiiee et 8
3. Project/Task DESCITPLON. .....ccuerierieieiesie sttt 10
4, Daa Quality Objectives and Criteriafor Measurement Data............ccccceeveeecieeieecnenns 10
5. Specid Training Requirements/CartifiCation............cceovererireneseseneeee e 11
6. Documentation and RECOITS.........cocuiiiiiiiieiie e 12

B. Measurement/Data Acquisition

1. SampPliNg PrOCESS DESIGN.....c.eetiiiierieste sttt sttt snenae s 13
2. Sampling Methods REQUINEMENTS........cc.uiiiiieiii ettt 13
3. Sample Custody REQUITEIMENTS. ..o 13
4. Andyticd Methods REQUIFEMENTES.........c.eeiiiiiieiie et ene e 13
5. Quality Control REQUIFEIMENES.........ccuoiiiirieriesie e 13
6. Ingrument/Equipment Maintenance and Cdibration Requirements...........ccccceccvvevvenne. 13
7. Inspection/Acceptance Requirements for Supplies and Consumables............occceveeeee. 13
8. Data ACqQUISItION REQUIFEMENES.......ccuieiieciee sttt et sre e e ene e 13
O. DAAMEBNEGEMENL ...t sr e b nne e 14
C. ASESINENMYOVEIIGNL ...ttt sttt b bbbt b e e e e b e sbesaeebenrea 14
1. Assessment and RESPONSE ACHONS.......cccuuiiiiieiie et 14
2. RePOMSTO MaNagEMENT .......ooiiieeeeie et 15

D. DataVdidation and Usability



1. DataReview, Vdidation and Verification ReqQUIrEMENTS........ccceevereereeieseesieeie e 15

2. Vdidaion and Verification MEthOOS............cooiiiiieiiinieneeie e 15
3. Reconciliation with Data Quality ODJECHIVES..........cceeieiiirieresereeeeee e 15
Appendices

Appendix 1 - Organizational Chart...........ccoiiiiiii e 16

Appendix 2 - SLAMS/NAMS/SPMS/PM 5.5 PrOJECE LISk ..oceviieeeeieceese e 17

1. SLAMSINAMSEYSPMS MONITOMNG ....vveiveeeieeiie ettt 17

1.1. APCP- STLHD - Air Quality Monitoring Unit ...........ccccccevenenenennens 17

1.2. APCP - STLHD - Air Quaity Assurance Unit.........ccccceeeveieeveesiveennen. 17

P Y P 1V (o1 (o] o S 17

2.1 APCP - STLHD - Air Qudity Monitoring Unit...........ccccceeevevieniieennen. 17

2.2.ESR-MDNR - Air Quality Assurance Unit .........c.cceceveereeneneneseneennns 17

Appendix 3 - Total PM; s Filters Analyzed by APCP - STLHD - Per Month...........cccoceiiiincnennene 18

AppendiX 4 - Parameter TaDIE.......cc.oo i 19

Appendix 5 - Data Quality Requirements and ASSESSMENTS.......cc.ereririerierie e 20

1. Detection Limits, Accuracy and PreCiSION.........ccocveiieiiieeiie e 20

2. Dala REDIESENMALIVENESS........ecuieiieiieieie ettt sae e 21

3. Data CompParability.......cceeiiieiie e e ere e 21

4. Data COMPIEIENESS. ..ottt 22

APPENTIX 6 - ACTONMYIM LIS ...ttt e e e e b e eate e be e e s e e nneesnneenreeenns 23

Appendix 7 - SLAMS/NAMS/SPMS NetWOrk Table........cooiiiriieeeeeeseeeee e 24
Appendix 8 - Cost Estimate DL



Distribution List

Individual Title Agency Represented
Tom Wilson Director APCP, MDNR
Ear] Pabst Director ESP, MDNR
John Madras QA Manager DEQ, MDNR
Calvin Ku Chief, Technical Support APCP, MDNR
Terry Rowles Unit Chief, Monitoring APCP, MDNR
Don Gourley Supervisor, AQAU ESP, MDNR
Diane Harris Acting Quality Assurance Manager EPA Region VII
Mike Davis Laboratory Chemist EPA Region VII
Tom Wiese Technical Services Manager APCP, STLHD
Andrew Hilliker QA Manager APCP, STLHD
Wayne Wilhelm Laboratory Supervisor STLCHAL
QUALITY ASSURANCE APPROVALS
QA Manager Madas | 7/ /3/04
ohn Madras, Signature Date
PROGRAM APPROVALS
— ‘
Project Manager, APCP / Gr21- AL e £-9-0 ?/
Tom Wiese, Signature Date
Director, APCP M -4 /Mx/éo, 9/ 3/ (&) ‘7/
Féanne Tlpﬁet-/s/ gnature Ddte ¢
Project Coordinator, APCP //47@55/&/ q // /0 QL
T. Calvin Ku, Signéfﬁre bate



A.

Project Management

1. Project / Task Organization

1.1  Key Program Personnel / Areas of Responsbility:

Sampling Operations:
Sampling QC:

Laboratory Operations
PM25

Laboratory QC
PM25

Data Processing Activities.

Data Processing QC:

Data Qudlity Review:

Performance Auditing:

Systems Auditing:

Ovedl QA:

Overdl Project Coordination:

1.2  Major Functions:

Tom Wiese AQMS, STLHD

Andrew Hilliker, AOMS, STLHD

Wayne Wilhdm SLCHAL

Dennis Shroeder, AQMS, ESP

Tom Wiese, APCP STLHD
Andrew Hilliker, APCP STLHD

Tom Wiese, APCP, STLHD
Andrew Hilliker, APCP, STLHD

Tom Wiese, APCP-STLHD
Andrew Hilliker, APCP-STLHD
Terry Rowles, APCP-MDNR

Don Gourley, AQAU, ESP

Mike Davis, Lee Grooms, U.S. EPA

John Madras, ALPD - MDNR

T. Calvin Ku, APCP - MDNR

APCP - MDNR —Monitoring & Data Analysis Unit

1. Coordinate state ambient air monitoring network.

2. Obtain, digribute, and manage funding for maintaining state monitoring network
including equipment replacement and new equipment purchases.



3. Review and evduate QAPPs from MDNR, loca agencies, or industries.

4. Conduct annud monitoring network review and propose changes to the Environmentd
Protection Agency (EPA).

5. Determine new gting locations and review existing Stes to meet the monitor siting
criteria

6. Review and compile statewide data from reporting agencies.
7. Submit gate air quality data to the Aerometric Information Retrievd System (AIRS).
8. Peform ar quaity and trend analyses.
9. Prepare reports and respond to requests for information.
10. Evauate federd regulaionsfor their impact on the state network.

11. Coordinate ambient monitoring data with enforcement efforts, negotiations with
responsible parties, and development of state regulations.

12. Promote protection of the air as avauable natura resource.

APCP - STLHD - Air Quality Monitoring Section

1. Responsblefor overdl qudity of air pollution monitoring data. Thisincludes data
vaidation and qudity control procedures.

2. Collect filter-based and continuous criteria pollutant data; review data for errors and
mafunctions, assg with AIRS and the Precison Accuracy Reporting System (PARS).

3. Peform required weekly, biweekly, or monthly checks of instruments, evauate
insrument performance and take corrective action when needed; maintain appropriate
instrument certifications.

4. Evduate the condition of field equipment and maintain equipment replacement schedule.
Purchase equipment needed to complete monitoring commitments as resources dlow.

5. Inddl new gtes; ingdl and cdibrate monitoring instruments.



6.

7.

8.

Lesase property for air monitoring sites and contract with cooperators.
Provide technica assistance to air monitoring field staff from other agencies.

Promote protection of the air as avauable natural resource.

SL CHAL —L aboratory Unit

Flter Weighing Functions

Evauate weighing room, equipment, supply, and storage needs. Make purchasesto
accomplish Fine Particulate Matter (PM 5) weighing objectives as resources alow.

Operate PM, 5 weighing lab, including filter handling, holding, scheduling, tracking,
shipping, dtorage, and temperature and humidity maintenance requirements,
procedures, and related preparations.

Weigh PM 5 filters from Kansas City, Springfield, and the ESP sites (see gppendix 3
for the tota number of PM 2.5 filters to be analyzed per month).

Store and maintain PM, 5 filters as required in EPA guiddines.

Review PM, 5 data for errors and mafunctions, send datato the APCP for uploading
into AIRS.

Assig in evauating the PM,, 5 operations and data provided by the local agencies, as
needed.

ESP - Air Quality Assurance Unit

1.

Audit ingruments operated by the Missouri Department of Natural Resources and loca
agencies as liged in Appendix 2.

Review and evduate QAPPs and SOPsfrom MDNR, loca agencies, or industries as
described in Section B.1 of this QAPP.

Conduct performance and technical systems audits on industry monitoring Stesastime
dlows.

Participate in a St. Louis City system audit.

Certify gases and instruments as per ESP AQAU SOPs.
6



6. Review and evauate QC datafrom MDNR, locd agencies, or industries as requested
by the APCP.

7. Research and develop QA procedures for new monitoring technology used and
anticipated to be used in S/N/S network.

8. Assg in devdopment of State ambient air monitoring policies.
9. Provide technicd assstanceto air monitoring field staff from other agencies.

10. Maintain traceablity standards.

2. Problem Definition / Background
Refer to Missouri’s Air Quality Monitoring Plan.

Between the years of 1900 and 1970, the emissions of Six criteria pollutants (particulate matter,
sulfur dioxide, carbon monoxide, nitrogen dioxide, ozone and lead) increased significantly. Asa
result of the 1970 Clean Air Act (CAA) and its amendments, State agencies are required to
establish and maintain State Implementation Plans (SIP) which outline the policies and procedures
used to assure CAA compliance with the National Ambient Air Quality Standards (NAAQS) for
the criteria pollutants.

In addition, the revised NAAQS for particulate matter were promulgated on July 16, 1997.
Particulate matter isagenera term used to describe abroad class of substancesthat exist asliquid
or s0lid particles over a wide range of Szes. As part of the Ambient Air Quaity Monitoring
Program, state and local agencies will measure two particle size fractions: those less than or equa
to 10 micrometers (PMqg), and those less than or equa to 2.5 micrometers (PM5 5). The two
category Sites under PM 2.5 monitoring program are;

Category A stations located in areas of expected maximum concentrations. These are
not alowed to be smdler than neighborhood scae for PMo 5.

Category B stations combine poor ar quality with a high population density, but are not
necessaxrily located in an area of expected maximum concentrations. These must be
neighborhood or urban scae for PMo 5.

Air quality samples for each pollutant are collected for one or more of the following objectives:

1. Tojudge compliance with or progress toward mesting Ambient Air Quaity Standards.



To activate emergency control procedures that prevent or dleviate air pollution
episodes as well as develop long term control strategies.

To observe pollution trends throughout the state, including non-urban aress.
To provide a database for research and evauation of different effects: urban land-use,

transportation planning, development and evauation of abatement/control strategies,
and development and vdidation of diffuson modds.

With the end use of the air quality samples as a prime consderation, the network should be
designed to:

1. Determine highest concentrations expected to occur in the area covered by the

network

Determine representative concentrations in areas of high population dengity
Determine the impact on ambient pollution concentrations by significant sources
Determine generd background concentration levels

Determine the extent of regiond pollutant transport among populated areas and in
support of secondary standards, and

Determine welfare-rdated impacts in more rurdl and remote aress (such as visbility
imparment and effects on vegetation).

The State and Locd Air Monitoring Station (SLAMS)/Nationa Air Monitoring Station
(NAMS)/Specia Purpose Monitoring Stations (SPMS)/PM, 5 Ambient Air Quaity Monitoring
Network Program congsts of three mgor categories of monitoring stations or networks that
measure the criteria pollutants. These stations are described below.

1.

2.

3.

The SLAMS conssts of a network of monitoring stations. The SIP provides for the
implementation, maintenance, and enforcement of the nationd ambient ar quality
gandardsin each air qudity control region within the State.

The NAMS are a subset of the SLAMS network with emphasis being given to urban
and multi-source aress. In effect, they are key stesunder SLAMS, with emphasis on
areas of expected maximum concentrations (category A) and stations, which combine
poor arr quaity with high population dendty (category B). Generdly, category B
monitors would represent larger spatial scaes than category A-monitors.

The SPMS provide for specid studies needed by the state to support SIPs and other
8



ar program activities. The SPMS are not permanently established and, thus, can be
adjusted easily to accommodate changing needs and priorities. The SPMS are used
to supplement the fixed monitoring network as circumstances require and resources
permit. If the datafrom SPMS are used for SIP purposes, they must meet dl Qudity
Assurance (QA) and methodology requirements for SLAMS monitoring. If the deta
are not used for SIP purposes, the data quality objectives and QA Quality Control
(QC) requirements will be stated in each SPM S project description.

In addition to these three types of monitoring Sites, source-oriented Stes may be
operated by industry as a condition of air quaity permits.

3. Project /Task Description

Data collected by the network will be used to determine compliance with the NAAQS, to satisfy
SIP requirements, to determine if new or expanded pollution sources should be dlowed to operate,
and to provide air qudity datato satisfy the EPA requirements.

4. Data Quality Objectivesand Criteriafor M easurement Data

The Data Quality Objectives (DQO) of the SLAMSNAMSSPMS/PM, 5 Ambient Air Qudity
Monitoring Program are to provide vaid data which may be used for purposes of enforcing the law
and other objectives reating to the NAAQS, as outlined in Section 2.

For PM,, 5, the DQO is based on the annud arithmetic mean NAAQS. The PM, 5 standards are
a15-pg/nt annual average and a 65-pg/nt 24-hour average. The annua PM, 5 tandard is met
when the 3-year average of annua arithmetic means is less than or equa to 15 pg/n™. Due to
rounding, the 3-year average does not meet the NAAQS if it equas or exceeds 15.05 prior to
rounding. The 24-hour average standard is met when the 3-year average 98" percentile of daily
PM , 5 concentrations is less than or equal to 65 pg/nT. Based upon an acceptable decision error
of 5%, the DQO for acceptable precision isa 10% CV and biasis + 10%. These precison and
bias vaueswill be used asagod from which to evauate and control measurement uncertainty.

Measurement quality objectives are defined by the following criteria precision, accuracy,
representativeness, completeness, comparability, and delectability. Where:

a. Precison—ismeasured againg the mean value of the data .
b. Accuracy —ismeasured againg the actua andyte concentration.
C. Representativeness—How relative is the data to the target parameter.

d. Completeness—is measured againgt the expected amount of data.



e. Comparahility —is established by uniform gpplication of Sting and other criteria
f. Ddectability —is the lowest concentration the method used can reliably measure.
5. Special Training Requirements/Certification

Personnd assigned to ambient air monitoring activities are expected to have met the educationd,
work experience, respongbility, persond attributes, and training requirements for their positions.
These requirements are outlined in the air monitoring staff personnd position description forms
submitted to the St. Louis City Human Resources Office. Records on personnd qudifications and
training are maintained by the state agency and are accessible for review during audit activities.

Adeqguate education and training are integra to the . Louis City and MDNR monitoring program.
Traning isamed a increasing the effectiveness of employees and their organization. Appropriate
training shal be available to dl employees supporting the Ambient Air Qudity Monitoring Program,
commensurate with their duties. Such training may consst of classroom lectures, workshops,
teleconferences, and on-the-job training. Suggested training courses are listed in the Quality
Control Manua-Ambient Air Monitoring (QCM-AAM) section 2.1.
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6. Documentation and Records

This table represents the categories and types of records and documents that are kept related to
ar monitoring. Current copies of dl documents will be maintained at the pecified locations. Copies

of past documents will be kept at the agency’ s discretion.

Categories Record/Document Types L ocation
Management and | State Implementation Plan APCP, MDNR
Organizaion Reporting agency information APCP - STLHD
Organizationd structure of monitoring QAPP — APCP-
program STLHD
Personne qudifications and training APCP/ESP
Qudity management plan ALPD
Document control plan QAPP —APCP -
STLHD
Nebhwork reviews APCP
Site Information Network description APCP, STLHD
Ste characterization file APCP, STLHD
Site maps APCP, STLHD
Site audits APCP, MDNR
Environmentd Data FY 2004 SIN/S/PM, 5 QAPP APCP, STLHD
Operations Qudity Control Manua for Ambient APCP, STLHD
Air Monitoring
Standard operating procedures (SOP) APCP.STLHD
Field and laboratory notebooks
Sample handling/custody records APCP.STLHD
Raw Data Any origind data Hard copies are
archived 10 years a
APCP-STLHD
Data Reporting Annua SLAMS air qudity informetion APCP - STLHD
Data/lsummary reports
Journd articles/papers/presentations APCP/AIRS
APCP
Daa Management Daadgorithms APCP- STLHD
Data management plans/flowcharts QAPP- STLHD
Qudity Assurance Control charts None
Data quality assessments APCP-STLHD
QA reports APCP-STLHD
System adis APCP-STLHD

11




M easurement/Data Acquisition
. Sampling Process Design
SLAMSNAMSSPMS and PM, 5, are dl discussed separately (see Appendix 2).

Refer to the Qudity Control Manud for Ambient Air Monitoring for:

. Sampling M ethods Requirements
These are listed by method.

. Sample Custody Requirements
These are listed for, PM 41, and PM, 5; they are not gpplicable for other monitoring methods.

. Analytical Methods Requirements
These are listed by method.

. Quality Control Requirements
These are listed by method.

Also refer to the Data Quadity Requirements and Assessments in Appendix 5 for:

a. Detection Limits, Accuracy and Precision
b. Data Representativeness

c. Data Comparability

d. Data Completeness

. Instrument/Equipment M aintenance and Calibration Requirements
These are listed by method.

. Inspection/Acceptance Requirementsfor Suppliesand Consumables
These are listed by method.

. Data Acquisition Requirements
These arelisted in Section 2 of the Quality Control Manua for Ambient Air Monitoring.

12



9. Data Management
a. DaaVdidaion and Usahility:

The collecting agency will screen data before reporting it to the APCP, MDNR by
removing such things as cdlibration data.and unverified data. Data, which cannot be verified
will not be reported to the APCP (see QA/QC SOPs). The APCP will screen the data,
including running it through the anomay data computer programs and submit any
questionable data to the collecting agency for vaidation. The collecting agency must
respond as soon as possible but no later than five working days after the request.

b. Data Reduction and Reporting:

Data reduction will be in accordance with the APCP-STLHD SOP's. The collecting
agency will report ar quality and precison and accuracy data in authorized units (see
Appendix 4. C.) as AIRS transaction dectronic fileswithin 60 days after the end of each
cdendar quarter (except for first FY quarter data, which will be submitted by February 15
of each year.

Assessment and Oversight

1. Assessment and Response Actions
Performance and Systems Audits
Performance audits conss of: evaluation of andyss results for samples sent out by the EPA to test
the proficiency of [aboratories, those performed on the operating monitoring equipment by State or
EPA QA/QC auditors; and Nationa Performance Audits required by EPA and conducted by the
AQMS. The EPA may perform systems audits on the APCP and ESP. Qudity assurance will be
conducted according to guidance in the Quality Assurance Handbook for Air Pollution
Measurement Systems (EPA-600/R-94/038a, April 1994 and EPA-454/R-98-004, August
1998).

Other corrective action: Refer to QAM-AAM.

13



2.

Reportsto Management

Type Agency Frequency Receiving
Responsible Agency
1. Sysem Audits EPA Annud APCP—STLHD
APCP - MDNR
2. Completeness APCP - MDNR | Quarterly; Annud APCP- STLHD
3. NAAQS Exceedance APCP - MDNR | Quarterly APCP - STLHD
4. AIRSAQ* APCP- STLHD | Quarterly APCP - MDNR
5. Audit AQAU Quarterly; Annud APCP—STLHD
APCP - MDNR EPA
6. Nationad Performance EPA Semi-Annua APCP-MDNR
Audit ESP
7. Monitoring Network APCP- MDNR | Annud APCP-MDNR,
8. SLAMS APCP-STLHD | Annua EPA
9. Veify Form AQAU Quarterly APCP - MDNR,
ESP
10. Ambient Data APCP-STLHD | Quarterly APCP-MDNR
11. Network Description APCP Quarterly ESP, EPA, APCP-
Table Revisons MDNR
12. Veification Response ESP As#9isissued AQAU,
APCP-MDNR

* Will adopt AQS system &fter given direction from MoDNR

Data Validation and Usability

1. Data Review, Validation, and Verification Requirements

All datawill be subject to peer review by a quaified anadyst and the Chemicd Analysis Section
(CAYS) or the Air Quaity Monitoring Section (AQMS) Supervisor as appropriate.

Other data vdidation will be done as described in the AQMS QA Manud and in Section B of this
QAPP.

2. Validation and Verification Methods

14




All datawill be vaidated in accordance with SOPs.
. Reconciliation with Data Quality Objectives

Once the data results are compiled, the APCP-STLHD Monitoring Supervisor will oversee review
of the data to determine if they fal within the acceptance limits. Completeness will dso be
evaduated to determine if the completeness god for this project has been met. If data qudity
indicators do not meet the projects requirements, the datamay be discarded. The project manager
will determine the cause of the fallure (if possible) and make the decison to discard the data (if
necessary). If the falure is tied to the analyses, cdibration and maintenance techniques will be
reassessed as identified by the gppropriate lab personnd. If the falure is associated with the
sample collection, the sampling methods and procedures will be reassessed.

15



Appendix 1 —Organization Chart

Missouri Department of Natura Environmenta Protection Agency
Resources
Region #7 Kansas City
City of &. Louis, v
Mayors Office Air Pollution Control Program
l

. Louis Hedth Department
Commissoner: Ms. Meba Moore MPH

S. Louis Air Pollution Control Program
Program Manager: Mark Ritter

Technica Serviceﬁ_Section <
Manager: Tom Wiese
QA/QC Manager: Andrew Hilliker <
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1.

2.

Appendix 2 —-SLAM SNAM S/'SPM S/PM , s Ambient Air Monitoring network Project List
SLAMSNAMSSPM S Monitoring
1.1. APCP-STLHD Monitoring Section — Air Quality Monitoring Unit
Operate and maintain the SLAMSNAMSSPM S Ambient Air Monitoring network in the
City of St. Louis. The St. Louis City Monitoring Network is presented in Appendix 7.
The network design isin accordance with 40 CFR Part 58, Appendix D.

The following continued projects from the FY 2004 Qudity Assurance Project Plan
(QAPP) are also requested:

a. Continue to gaff, maintain, and upgrade the Environmenta Systems Corporation
(ESC) Data Sharing System.

b. Continue working with the systlem to provide data for red-time ozone mapping of Saint
Louis.

The following projects are requested for FY 2005:
ESP — Air Quality Assurance Unit

Conduct routine audits of gationsin the SLAMSNAMSSPMS Ambient Air Monitoring
network consstent with the Network Table in Appendix 7.

Additional requested projects for 2005 QAPP:
a.  Conduct audits on the following monitoring sites: 2 hivol samplersfor FRM PMy, at
Blair St. Nationd Air Toxics Trends Ste
PM 5 5 Monitoring
21. APCP-STLHD Monitoring Section — Air Quality Monitoring Unit
Operate and maintain the PM, 5 Ambient Air Monitoring network in the City of &. Louis

The PM, 5 nework isinduded in the Ambient Air Monitoring Network Table in Appendix
7. The network design isin accordance with 40 CFR Part 58, Appendix D.

17



2.2. ESP — Air Quality Assurance Unit

Conduct routine audits of PM,, 5 Stesin the Ambient Air Monitoring network Table.
Appendix 3: Total PM ;5 Filters Analyzed by ESP Per Month

No. of Filters
4 PM2.5 Sites, everyday sampling 1460 samples, 416 blanks
1 Collocated PM25 site (every 6 days) 60 sampl;es, 17 blanks

Numbers of filters are based on: each everyday sampling container gets one blank, 3-day samples get
3-4 blanks per month, 6-day samples get 2-3 blanks per month, and approximately 2 lab blanks are
required for each batch of 50 clean filters weighed.

18




Appendix 4 —ESP/AQM S Parameter Table

No. of Sample Method Sample Holding | No. of

Par ameter Samples M atrix Reference Preservation | Time Samplers

88101 PM;5 1825 Air 40 CFR 50 *x *x 16
App L

88101 PM2.5 | 8760 Air (40 CFR 50 NONE NONE 1

Continuous App. L)

81102 PMyg 480 Air 40 CFR 50 * * 8
AppJ

81102 PMyo 17520 Air 40 CFR 50 NONE NONE 2

continuous AppJ

42101 CO * Air 40 CFR 50 NONE NONE 0
App C

42401 SO, * Air 40 CFR 50 NONE NONE 6
App A

42602 NO, * Air 40 CFR 50 NONE NONE 4
App F

44201 0; * Air 40 CFR 50 NONE NONE 14
App D

68101 Flow * Air 40 CFR 50 *x *x 16

Rate App L

68102 Sample | * Air 40 CFR 50 *x *x 16

Volume App L

68103 Min * Air 40 CFR 50 *x *x 16

Temp App L

68104 Max * Air 40 CFR 50 *x *x 16

Temp App L

68105 Avg * Air 40 CFR 50 *x *x 16

Temp App L

68106 Min * Air 40 CFR 50 *x *x 16

Baro Press App L

68107 Max * Air 40 CFR 50 *x *x 16

Baro Press App L

68108 Avg * Air 40 CFR 50 *x *x 16

Baro Press App L

68109 Elapsed | * Air 40 CFR 50 *x *x 16

Sample Time App L

61103 Ws * Air NONE NONE 14

61104 Wd * Air NONE NONE 14

Sol. Rad. * NONE NONE 2

*Refer to the Missouri Air Quality Monitoring Network Table in Appendix 3.
**Refer to the QAM-AAM.
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A.

Appendix 5 - Data Quality Requirements and Assessments

Detection Limits, Accuracy and Precison (95% praobability limit):

Parameter Detection Limits* Accurancy Precison
Regd  Achieved Regd  Achieved Regd  Achieved

88101 PM 5 2.0 myn?’ 4% 10%

88101 PM; 5 To be determined To be determined To be determined

continuous

81102 PM 9 5.000 my/nt® 20% 15%

(Hivdl)

81102 PM 10.000 ng/m® 20% 15%

(continuous)

12128 Lead 0.07 nynm’ 20% 15%

42101 CO 1.0 ppm 20% 15%

42401 SO, 0.01 ppm 20% 15%

42602 NO, 0.01 ppm 20% 15%

44201 O 0.01 ppm 20% 15%

68101 Flow Rate 4% 10%

68102 Sample 4% 10%

Volume

68103 Min Temp +2° N/A

68104 Max Temp +2° N/A

68105 Avg Temp +2° N/A

68106 Min Baro 10 mmhg N/A

Press

68107 Max Baro 10 mmhg N/A

Press

68108 Avg Baro 10 mmhg N/A

Press

68109 Elapsed 4% 10%

Sample Time

61103 Ws 1 mph +5% of observed speed [Not Specified

61104 Wd 1 degree +5% relative to true north [Not Specified

63301 Sol. Rad. Ly/min Unit Dependent Unit Dependent

*Source: Lower detection limits, Quality Assurance Handbook for Air Pollution Measurement
Systems, Val Il, part 1, App. 3
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B.

C.

Data Representativeness:

Refer to the Missouri Air Quality Monitoring Network Table in Appendix 3.

Data Compar ability:

Parameter AIRS Preferred Number of Decimal [Alternate Units Number of
Units Places Decimal Places
88101 PM,s my/nt 1 NONE 1
81102 PMyg my/n? 0 NONE 0
12128 Lead my/nt 3 NONE 1
42101 CO Ppm 1 my/nt 1
42401 SO, Ppm 0 ng/nt 3
44201 O, Ppm 0 ny/nt 0
42602 NO, Ppm 3 my/nv 3
68101 Flow Rate % 1 NONE 1
68102 Sample m3 1 NONE 1
Volume
68103 Min Temp °C 1 NONE 1
68104 Max Temp °C 1 NONE 1
68105 Avg Temp °C 1 NONE 1
68106 Min Baro Mm Hg 0 NONE 0
Press
68107 Max Baro Mm Hg 0 NONE 0
Press
68108 Avg Baro Mm Hg 0 NONE 0
Press
68109 Elapsed Minutes 0 NONE 0
Sample Time
61103 Ws Mph 1 NONE 0
61104 Wd Degrees 0 NONE 0
63101 Sol. Rad. Ly/min 0 NONE 0
Outdoor Temp. °F 1 NONE 1
Temp(62101)
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D.

Data Completeness:

The data must be complete enough for NAAQS anadys's based on the NAAQS time periods. For
purposes of evauation, minimum criteria will be 75% of possible readings per quarter except for
0zone monitors which require 96% daily completeness during the ozone season, April 1t - October
314, A complete day of sampling for the one-hour standard for ozone is achieved when nine or
more of the 12 hours from 9:00 am. to 9:00 p.m. are vaidly sampled. For the eight-hour ozone

gstandard, eighteen valid eight-hour average samples must be collected.

Daily Samples (PM 1o, PM5 5, & Ph)

Time Period

Minimum Requirement for Completeness

24-hr sample every 6th day*
Quarterly

Yearly

12, 24- hr samples
4 complete quarters

24-hr sample every third day
Quarterly

Yearly

23, 24-hr samples
4 complete quarters

24-hr sample every day
Quarterly

Yearly

69, 24-hr samples
4 complete quarters

*|f sampling is more often than every 6th day, minimum requirements for completeness will

increase proportiondly.

Continuously Monitored Data (CO*, NO,, NOx, NO, Os, SO,, Ws, Wd, PM 4, Solar

Radiation Temp. Outdoors.)

Time Period

Minimum Requirement for Completeness

3-hr average

3, 1-hr samples

8-hr averages

6, 1-hr samples

24-hr average

18, 1-hr samples

Daily 18, 1-hr sample

Quarterly** 75% of hourly values for gaseous, 75% complete daily
samples for PM10 & Pb

Yearly** 4 complete quarters**

* Carbon monoxide will not be monitored by the ESP thisyear.
** All quarters and years are calendar quarters and years.
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AIRS
ALPD

APCP-MDNR
APCP-STLHD

AQAU
AQMS
CAA
CAFDF
CAS
CFR
CcoC
DBMS
DOPO
DQO
EMPACT
EPA

ESC

ESP

FRM

GC

|EPA
IMPROVE
MDNR
MSA
MSSTL
NAAQS
NAMS
OAQPS
PAMS
PARS
PPM
PM25
QA/QC
QAPP
QCM —AAM
RO

RSC

RTI

SIP
SLAMS
SOP
STLHD

APPENDIX 6 - List of Acronyms
- Aerometric Information Retrieval System
- Air and Land Protection Divison

- Air Pollution Control Program, MDNR

- Air Pallution Control Program, S. Louis Health Department
- Air Qudity Auditing Unit

- Air Quality Monitoring Section

- Clean Air Act

- Custody and Field Data Form

- Chemicd Andyss Section

- Code of Federd Regulations

- Chain of Custody

- Database Management System

- Déelivery Order Project Officer

- Data Qudlity Objective

- Environmenta Monitoring Public Access Community Tracking
- United States Environmenta Protection Agency

- Environmenta Systems Corporation

- Environmental Services Program

- Federal Reference Method

- Gas Chromatography

- lllinois Environmentd Protection Agency

- Interagency Monitoring of Protected Visud Environments
- Missouri Department of Natura Resources

- Metropolitan Statistical Area

- Monitoring Section, St. Louis Air Pollution Control Program
- Nationd Ambient Air Qudlity Standards

- Nationd Air Monitoring Station

- Organization of Air Qudity and Planning Standards

- Photochemicd Air Monitoring Station

- Precison Accuracy Reporting System

- Parts Per Million

- Fine Particulate Matter

- Quality Assurance/Quadity Control

- Quality Assurance Project Plan

- Qudity Control Manud — Ambient Air Monitoring

- Reporting Organization

- Regiona Speciation Coordinator

- Research Triangle Indtitute

- State Implementation Plan

- State/LLocal Air Monitoring Station

- Standard Operating Procedure

- . Louis Hedth Department
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SLCHAL - St. Louis County Hedlth Department Air Laboratory
SPMS - Specid Purpose Monitoring Stations
XRF - X-Ray FHuorescence
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Appendix 7: SLAMS/NAM SSPM S Ambient Air Monitoring Network

Site, Location AIRS Code Parameter
* Sta. #1, Tucker and | (0072) 03, Call. O3, NO2
Clark
**Sta. #2, Broadway | (0007) S0O2, WS, WD, PM2.5
and Hurck

Sta. #6, 4520 (0086) 03, Coll. 03, SO2, NO2, CO, PM10, PM2.5

Margaretta
Sta. #7, 6204 Hall (0088) PM 10 (Beta)

Street
Blar, 3247 Blar (0085) PM25, PM25 Coll., Ws, Ws Coll., wd, Wd Cadll.,

PM2.5(TEOM)

Mound, 1716 Mound | (0087) PM10, PM2.5
North Market (0092) PM10 (TEOM)
#3 N. Market

To be discontinued and moved to Blair, as soon as possible.
** Ozone discontinued et thisSite
Sta. #5 10" and Washington: discontinued
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ESTIMATED S/N/S MONITORING COSTS

Name Loc Equip Cost Dur Unit Pricelyr
St. #1 Clark 1 Data Logger 5000 5 years 1000
2 ozone monitors 10000 5 years 4000
1 NOx monitor 10000 5 years 2000
1 City Room Space 2500 1 years 2500
1 Electricity 250 1 years 250
St. #2 Broadway 1 Data Logger 5000 5 years 1000
2 0zone monitors 10000 5 years 4000
1 SO2 Monitor 10000 5 years 2000
1 PM2.5 Sampler 10000 5 years 2000
1 Met 2500 5 years 500
1 Tower 5000 10 years 500
1 trailer 15000 10 years 1500
1 Platform 5000 10 years 500
1 Electricity 250 1 years 250
St. #6 Margaretta 2 Ozone Monitors 10,000 5 years 4000
1 SO2 Monitor 10,000 5 years 2000
1 NOx Monitor 10,000 5 years 2000
1 CO Monitor 10,000 5 years 2000
1 PM10 Sampler 10,000 5 years 2000
1 PM2.5 Sampler 10,000 5 years 2000
1 Met 2500 5 years 500
1 Trailer 15000 10 years 1500
1 Platform 5000 10 years 500
1 Electricity 1200 1 years 1200
3 Telephone 250 1 years 750
St. #5 10 and Wash 1 CO monitor 10000 5 years 2000
1 Working Space Room 250 1 years 250
1 Electricity 1200 1 years 1200
St. #7 Hall Street 1 PM10 Monitor (Beta) 10000 5 years 2000
1 Trailer 15000 10 years 1500
1 Electricity 1200 1 years 1200
1 Telephone 250 1 years 250
Mound 1 PM2.5 Sampler 10000 5 years 2000
1 PM10 Sampler 10000 5 years 2000
1 4x4 Building 5000 10 years 500
N.Market 1 PM10 TEOM 20000 5 years 4000
1 Met 2500 5 years 500
1 Tower 2500 10 years 250
1 Toll Shack 5000 10 years 500
1 Electric 1200 1 years 1200
1 telephone 250 1 years 250
Blair 1 Data Logger 5000 5 years 1000
2 PM2.5 Samplers 10000 5 years 4000
1 PM2.5 TEOM 20000 5 years 4000
2 Met 2500 5 years 1000
1 Tower 2500 10 years 250
1 8x8 Building 12000 10 years 1200
4 telephone 250 1 years 1000
spares 1 Data Logger 5000 5 years 1000
1 PM2.5 Sampler 10000 5 years 2000
1 PM10 Sampler 10000 5 years 2000
1 Met 2500 5 years 500
2 Ozone Monitors 10000 5 years 4000
1 CO Monitor 10000 5 years 2000
1 SO2 Monitor 10000 5 years 2000
1 NOx Monitor 10000 5 years 2000
Space 4 12 x 12 office room 4000 1 years 16000
1 18 X 12 Buidilng 2000 1 years 2000
2 Storage spots 1000 1 years 2000
Smoke generators
1 Trailer 15000 10 years 1500
Storage, work space
St. #4
Autos 3 Small Pickups 15000 10 years 4500
1 Large pick up 25000 10 years 2500
1 Automobile 20000 10 years 2000
2 Panel trucks 20000 10 yreas 4000
Gasoline 6 vehicles 750 1 years 4500
Parts supplies, miscellaneous
8 sites 1000 1 years 8000
Labor 1 Monitoring Manager 70,000 1 years 70000
3 Air Poll. Spec. Il 45000 1 years 135000
2 Elec Inst. Tech 45000 1 years 90000
1 Air Poll. Spec. | 38000 1 years 38000
TOTAL 468000
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